SECTION EXERCISE
[was Program 5: Drill on Arrays]

CS100J, Fall 2002

To be used as exercise in Sections and not turned in

Goals 

In this assignment, you get practice using two-dimensional arrays.

Application

Because two-dimensional arrays of integers serve many purposes, a class of general-purpose methods for manipulating such arrays has widespread application.

Requirements

Create a class named TwoDIntegerArrays with the following public methods:

// Reflect A around its horizontal axis.

// Require that A not be ragged.

public static void vReflect(int [][] A)

// Reflect A around its vertical axis.

// Require that A not be ragged.

public static void hReflect(int [][] A)

// Reflect A around its major diagonal.

// Require that A be square.

public static void transpose(int [][] A)

// Rotate A 90 degrees clockwise.

// Require that A be square.

public static void rotateClockwise(int [][] A)

// Rotate A 90 degrees counter clockwise.

// Require that A be square.

public static void rotateCClockwise(int [][] A)

// Print arbitrary two-D integer array A.

public static void printArray(int [][] A)
// Unit test for class.

public static void main(String args[])
The behavior of these methods is illustrated by their effects on a 2-by-2 array A:

A

	1
	2

	3
	4


vReflect(A)

	3
	4

	1
	2


hReflect(A)

	2
	1

	4
	3


transpose(A)

	1
	3

	2
	4


rotateClockwise(A)

	3
	1

	4
	2


rotateCClockwise(A)

	2
	4

	1
	3


Method printArray should print an array in a two-dimensional format, with each cell preceded by the tab character  ”\t”.

Each method should throw a runtime exception whenever the method’s argument fails to meet its specified requirements.  

The main procedure of the class should be a unit test, i.e., code that thoroughly tests every method and prints an error message for each way in which a method fails to meet its specification. 

The output of the unit test should be:

begin TwoDIntegerArrays unit test

<list-of-method-failures>

<sample-output-from-calls-to-printArray>

end TwoDIntegerArrays unit test
The list-of-method-failures should be empty if and only if every method meets its specification.  However, because it will not be possible to programmatically test that the output of printArray is correct, your unit test should end with a collection of sample outputs that illustrate its correctness.

Your unit test should test the behavior of methods when their arguments are both valid and invalid. Since you will presumably be implementing the class correctly, the list-of-method-failures will be empty for a correct submission of the assignment. Note, however, that the thoroughness of the unit test is an essential part of the assignment.

Hints
You can create static RuntimeException objects in the class by writing declarations of the form:

static final RuntimeException exception_one =

   new RuntimeException("message 1");

You can throw such a runtime exception by executing the statement

throw exception_one;

Because you will want your unit test to continue even when a method throws an exception, you need to know how to “catch” an exception. The statement

try {

    <statement-list-1>

}

catch (RuntimeException r)

{

    <statement-list-2>

}

executes statement-list-1. If any runtime exceptions are “thrown” in the process, they are “caught” and statement-list-2 is executed (with variable r equal to the exception that has been thrown).  If no runtime exception is “thrown” by statement-list-1, then statement-list-2 is NOT executed.  In either case, control goes on to the next statement after the try-catch statement. Thus, to test that a given <method-call> correctly throws exception_one, you can execute the statement

try 

{

   <method-call>

   System.out.println(”no exception thrown”);

}

catch (RuntimeException r)

{

  if (r != exception_one)

    System.out.println(”wrong exception”);

}

If the method-call fails to throw any exception, the message “no exception thrown” would be printed, and if the method-call throws the wrong exception, the message “wrong exception” would be printed.  The statement prints nothing if and only if the given method-call throws exception_one.  Of course, in your unit-test, you should use more descriptive error messages.

What To Hand In

Hand in a listing of your class definition, and the output generated by its unit test.  If your implementation is correct, the output will just be:

begin TwoDIntegerArrays unit test

<sample-output-from-calls-to-printArray>

end TwoDIntegerArrays unit test
Administrivia ( Please Read! 

Programs are due at the end of lecture on the day assigned.  No late assignments will be accepted. Programs will not be accepted in Carpenter on the day they are due, but you may hand in your program to a consultant in Carpenter until the close of business the day before the program is due.  You must give the program to a consultant personally. Do not just leave it on a desk or table.

Program listings must be printed. Output must be printed and be exactly as produced by the program handed in. All printouts must be separate pages, without perforated edges, and stapled together in order, with a copy of a completed cover sheet.  The first comment in the program must contain your (and your partner's) name, Cornell ID#, section's day & time & instructor, and the assignment number.  These cannot be written in by hand.  You (both) must sign the first page of the program.

Be sure to use good style.  






1

